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CHAPTER 1 INTRODUCTION

The CEurasian otter (Lutra lutra). spotted-necked otter (Lutra
maculicollis). Cape clawless otter (Aonyx capensis), and the Congo clawless
otter (Aonyx congica) are the four otter species occurring in Africa. In most
of the African continent. the presence of otters is threatened by the
g human population. Habitat loss and alteration, agricultural
activity. overgrazing, erosion, and river pollution, are all direct
consequences of human activity, which are the main causes affecting otters
(Rowe Rowe. 1990) .Spotted necked otters occur throughout most of sub-Saharan
1Ca. coexisting with either the Cape clawless otter or the Congo clawless
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an coutries in which they occur, spotted-necked
e considered rare to very rare (Rowe-Rowe, 1990). The status of the
spotted necked otter is unknown in most of these countries, and in Burundi,
Ghana. Lesothe and Togo 1t is believed to be extirpated. The legal status of
"fully protected” has only been Tegislated only in Kenya, Botswana and Malawi,
Trican coutries they are protected only in national parks and
reserves. In Angola, Burundi, Cameroon and Mali there is no legislation

species. In South Africa their distribution is limited to the
eastern naif of the country, occurring in the eastern Transvaal, Orange Free
State. Natal and Eastern Cape (Skinner & Smithers, 1990). They are considered
tc bc rarc and declining (Rowe-Rowe, 1990), but the legal status of
rotected” ts Himited to national parks and game or nature reserves, while
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ed areas they are umprotected, but live animals or parts of
€.3. skins) may not be sold.

[n the Natal Drakensberg spotted necked otters are fairly common.
Occasionally exploiting trout hatcheries and stocked dams, they are considered
pests Dy some farmers and are therefore actively persecuted. Skin and other
D T their body are occasionally used in traditional medicine (Cunningham
& Zondi. 1991: Rowe-Rowe, 1992a).

Owing to the status described previously, and in order to preserve the
species, a large scale conservation plan is needed. A conservation plan
proesupposes detatled knowledge of a species ecology and requires information
out the factors determining the presence and abundance of individuals.

1
1



Literature concerning spotted-necked otter ecology is timited mainty to the
diet {Lejeune. 1990: Kruuk & Goudswaard. 1990; Mortimer, 1963. Procter, 1963;
Rowe-Rowe . 1977a: Rowe-Rowe 1977b:; Carugati, in prep.). Some information
regarding habitat use is given by Lejeune (1989). Lejeune & Frank (1990),
Rowe-Rowe (1975: 1978: 1992a), Procter (1963) and Mortimer (1963). Data
concerning activity rhythms, space use and intraspecific relationships were
mainly collected in central African lakes (Lejeune. 1989; Lejeune & Frank,
1990 Kruuk & Goudswaard, 1990 Procter. 1963), while the only information
available on riverine habitat use are a few observations reported by Rowe-Rowe
(1978 19923: 1992b) . The present research investigates the main aspects of
the temporal and spatial ecology of this species in order to contribute to &
larger scale conscervation plan. particularly:

nabitat use and habitat

LTy enyths

%R%%gggeg?gigrpg1ationships

The study was carried out 1n Kamberg Nature Reserve in the Natal

Drakensberg, where various environment management practices are employed. The
reserve includes a trout hatchery and dams regularly stocked with trout
(Hatchery area), and a wild pristine area (Stillerust area). The two areas are
separated by a rural village and farmland, both situated alcng the same river
as the protected areas. It was therefore possible to compare the presence of
the species in different types of anthropogenic envircnments and in a
wilderness area. Flexibility in territorial and social behaviour, and
variations in spacing patterns in relation to focd resource dispersion and
availability are found 1n many species of mammnals (Bacon, Ball & Blackwell,
1991; Balharry, 1993: Mills, 1989). In the Hatchery area food rescurces
were concentrated and were not subjected to seasonal variation in
abundance, whereas 1in the Stillerust area, food resources were naturally more
dispersed and  their  abundance  varied seasonally. In  order to
investigate the intraspecific relationships of spotted-necked otters in
relation to food resource availability, the following hypotheses are



tested:
1) spacing patterns do not vary with food resource availability
2) intraspecific relationships do not vary with food resource
availability.



CHAPTER 2 STUDY AREA
2.1 GEOGRAPHICAL LOCATION AND GENERAL DESCRIPTION

The study was carried out 1n Kamperg Nature Reserve (290.21'S 29¢.27°S:
290.38°E 29°.48°E) . situated in the central Drakensberg, which forms part of
the 240000 ha Natal Drakensberg Park. The reserve encloses 2232 ha and
includes about 12 xkm of the Mool River and several small tributaries and
streams. The two protected stretches of the Mool River are separated by
unprotected arcas inciuding a rural village and farmland. The altitude range

extends from 1640 m (Stillerust) to 2243 m (Gladstone’'s Nose).
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Figure 2.1  Geographical location of Kamberg Nature Reserve.
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Figure 2.2 Map of Kamberg Nature Reserve.



2.2 CLIMATE

2 Reserve 15 in the Highland bioclimatic region (Phillips,
occurs mainly between October and March and approximates 1000
mm per annum. Mean daily maximum and minimum temperature are 25C and 13C in
ary). and 17¢C and 1¢«C in midwinter (June). Between April and

eratures often fall below 0°C. Mean monthly temperatures and

Table 2.1  Mean monthly temperatures (°C) and rainfall (mm) in Kamberg Nature
Reserve from June 1994 to August 1995 (Natal Parks Board).

jul94  aug94 sept9d oct34 noved dec94 jan85 feb95 mar95 apr95 may95 jun85  julS5  aug9s
minimum 1.7 4,5 9.2 8,4 11,2 12,7 13,9 14,8 12,3 8,6 6,2 3,0 3,3 54
maximum 153 17,2 21,5 17,3 223 22,3 229 25,4 20,8 17,8 17,8 15,7 17,1 201
rainfall 341 15,0 41 98,9 285 | 1236 | 2564 | 488 | 223,9 | 1197 9,7 28,1 0 0
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2.5 FAUNA

The following paraaraph focuses mainly on the vertebrate species linked
to the riverine habitat. but the presence of the freshwater crab, Potamonautes
depressus (Rowe-Rowe. 1977a) has to be mentioned because of their relevance
in the diet of the spotted-necked otter. Of 36 southern African fish families,
only three families (7 species) are represented in the Drakensberg. Such a Tow
species richness 1s due mainly to the fact that only a few indigenous fish
species are suited to the cold mountain river and stream water. In the Moo1
River. the indigenous fish population consists of the following species: scaly
fish (Barbus natalensis). chubbyhead barb (Barbus anoplus), and mountain
catfish (Amphihinius natalensis) (Coke M.t pers. com.: Skelton, 1993).
Introduced brown trout (Salmo trutta) and rainbow trout (Oncorhynchus mykiss)
occur in the river and are regularly stocked in the dams in the Hatchery.
Amphibian species recorded for the Kamberg area include Rana angolensis, Bufo
gutturalis and Xenopus Taevis. Almost 300 species of birds have been recorded
in the Reserve (Cyrus & Robson, 1980). In the riverine habitat, and belonging
to the Anatidae family. the Egyptian goose (Alopochen aegyptiacus), the
African black duck (Anas sparsa) and the yellowbilled duck (Anas undulata) are
very common. Partially sharing the trophic niche of the spotted-necked otters
are different species of herons. among which the more common are the grey
heron (Ardea cinerea) and the blackheaded heron (Ardea melanocephala), the
reed cormorant (Phalacrocorax africanus) and a few kingfisher species,
inctuding the giant kingfisher (Ceryle maxima), the pied kingfisher (Ceryle
rudis). and the halfcollared kingfisher (Alcedo semitorquata). Regarding
mammals. Cape clawless otter (Aonyx capensis) and water mongoose (Atilax
paludinosus) are fairly common in the Reserve, and partially share the habitat
and prey categories of the spotted-necked otter (Rowe-Rowe, 1992a).

'Mike Coke. Natal Parks Board, Pietermaritzburg



2.6 HUMAN ACTIVITY

The effects on the riverine ecosystem of the past massive introduction

o
i [IRVIVEW ]

o ers 15 widely recognized but not
documented or quantified. Veld management methods adopted Dy the Natal Parks
board include a variety of burning schemes. Firebreaks are constantly

Mr
41

assiand > o
river banks. in order to improve biodiversity and to reduce the
devastats
banks and consequent erosion caused by pastures and cultivation in the rural
village and on farmland affect the riverine habitat in terms of water quality
nd animal species variety. Legal narvesting of farge wild mammals and of scme
0 by farmers. The killing of wild animals potentially
interfering with farming, such as Jackals, caracals, servals, mongooses and
otters, is occasionally conducted in the farmland area. Unguantified illegal
nunting was directly observed during the research project. Remains of hare
(Lepus saxatilis) guts that had been cut with a knife were regularly found in
the Stillerust area: parts of reedbuck (Redunca arundinum) unequivocally
killed by humans were found on two occasions at the Hatchery and in the
Stillerust area. The 10ss of one of the radio-tracked otters in the stretch

_ -
f river in the

31 village. and the subsequent finding of the radio in a3

(@)

hut. Teads me to presume that there is hunting pressure on this species. No
data are available on the mpact of fish population exploitation by the rural

community in the areg.



CHAPTER 3 BIOLOGY OF THE SPECIES: BIBLIOGRAPHICAL REVIEW

Literature regarding the spotted-necked otter is costituted mainly of
1 African lakes, and the only information

garding the species ecology in riverine habitat 1s given Dy Rowe-Rowe
9]
[

of the biology of the species described in the available literature,
in gaps in information on which research should be focused.

3.2 TAXONOMY AND DISTRIBUTION

Spotted-necked otters are classified in the family Mustelidae (order:
Carnivora), sub-family Lutrinae. genus Lutra. Other species included in the
genus Lutra are the Curastan otter (Lutra lutra), the American river otter
(Lutra canadensis). the sea cat (Lutra felina), the smooth-coated otter (Lutra
perspicillata), the Neotropical otter (Lutra longicaudis), the Southern river

r (Lutra provocax), and the hairy-nosed otter (Lutra Sumatrana). The
distribution of the spotted-necked otter is limited to subsaharan Africa.

capensis) . the Congo clawless otter (Aonyx congica) and the Eurasian otter

3.3 MORPHOLOGY

L1xe the other members of the sub-family Lutrinae, spotted-necked otters
show the typical adaptations to an aquatic life. The body is slim and
ongated. with a tong dorsoventrally flattened tail. The head, broad at the

o
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arrows at the muzzle. and the ears are small and pressed close to the

10
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(compited from data in Rowe-Rowe, 1990).
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head. The feet are fully webbed. with short claws. The colour of the fur 1s
Tightly lighter on the underside. The throat 1s

nnnnnnn

scarcity of specimens. neither neither a good sample of linear measurements
nor pody masses 1S available. As in all the other mustelids, males seem to be
larcer than femgles. Rowe-Rowe (1978) recorded the following average
measurements:
total length 950-1170  mm
head-body length 575-690  mm
tail iength 30-445 M
Tne dental formula 13
SRS SV
3 1 3 2

The upper canines are sharp, the Tower recurved, showing an adaptation

to capturing and holding with the canines. The first premolars form a

carnassial shear for biting off pieces of flesh. The other premolars and molar
n

are Tlat. forming a crushing surface, but not as broad as in the Cape clawless

s

feeder on crustaceans (Rowe-Rowe, 1977a & 1977b).

otter. which is a specialis

3.4 HABITAT

Spotted-necked otters are confined to freshwater habitats. such as

al

ivers, streams. lakes. and dams, preferring deeper water than the Cape

s

tawiess otter (Rowe-Rowe. 1978; Rowe-Rowe, 19923). The presence of the

(@]

1N estudl

stuarine or sea water has never been recorded. Information
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regarding habitat use has been collected mainly in the central African Takes
(Lejeune & Frank, 1990; Kruuk swaard, 1990: Procter, 1963), while in
he only information available is from Rowe-Rowe (1975; 1978;

a (in prep.). Signs of presence have always been
Tose to the water's edge (Carugati, in prep.; Procter, 1963; Rowe-

C
Rowe. 1978 Rowe-Rowe. 1992b) . Holts, resting places and sprainting sites have

TNUVY

been recorded mainly in dense vegetation, among tree roots or under tall grass
Q
J

(Carugati. in prep.; Rowe-Rowe, 19€

Considerable information concerning the feeding habits of the spotted-
necked otter are available. In Central and East Africa, where the habitat is
rich in fish. the spotted-necked otter’'s diet consists almost entirely of
small fishes (Lejeune. 1990; Kruuk & Goudswaard, 1990), whereas in areas where
chthycfauna 1s poor (midland and highland KwaZulu-Natal) the diet

]

consists of almost equal proportions of crab and fish (Carugati, in prep;
Rowe-Rowe. 19773). Comparing the diet in a trout and 1n a non-trout area,

Rowe-Rowe (1977a) found that fish together with crab was the main item in the

~h

irst area. whereas in the non-trout area similar amounts of fish, ao and

—h

frog were eaten. The presence of crabs was much higher during spring and
summer, when they were more gvailable. In the trout-dominated area, 95% of the
fishes were < 200 mm in length. The author related this phenomenon to two
possibitities: first, smaller fishes were more abundant than were larger ones;
second, smaller fishes are more easily caught than are larger ones and the
otter 15 better adapted to deal with small prey (Rowe-Rowe, 1977b). Generally
prey are eaten 1n the water, but in Lake Victoria Procter (1963) observed
otters carrying larger fish to the lakes edge and eating them on the banks.
ur

J
Rowe-Rowe (1977b) observed similar behaviour in the wild and in individuals



3.6 ACTIVITY RHYTHM

Spotted—necked otters are usually considered diurnal, Deing active
| r1y morning and late afternoon (Lejeune, 1989; Procter, 1963;
Rowe-Rowe . 1978 & 1992a). Lejeune (1989) recorded peaks of activity before

10NN
ERVIRIVAVAN

3.7 SPACE USE AND INTRA-SPECIFIC RELATIONSHIPS

Spotted-necked cotters were freguently observed in groups. In Kwalulu
Natal. Rowe-Rowe (1978) recorded groups of up to five individuals, but more
Aduals per group. Groups of up to 20 individuals were

<

J
observed by Procter (1963), who also recorded a group of six adult males. In
Kruuk & Goudswaard (1990) noted groups of up to ten
with an average group size of three individuals. In Lake Muhazi,
sotitary individuals; groups generally consisted
of two or three otters. sometimes larger, up to a maximum of 11. Cooperative
nunting and prey sharing were not observed, although on some occasions Procter
(1963) recorded an individual eating fish remains left by another otter
rmation concerning the home range area of the spotted-necked
otter 1in riverine habitat 1s given by Rowe-Rowe (1992D). Using signs of
presence. he cctimated densities of between 1 otter/6 km to 1 otter/11 km of
river. Higher densites were estimated in central African lakes, where both
Kruuk & Goudswaard (19907 ana Procter (1963) estimated an average density of
1 otter/1 «m along the lake shore, and Lejeune & Frank (1990) estimated 2

3.8 REPRODUCTION

'he only source of information 1s Procter (1963), and according to him
the spotted-necked otter is a monoestrous species, producing one litter a
year. Mating occurs in Juty (Lake Victoria), and the gestation period is sixty
ize 15 up to three, most commonly two (Rowe-Rowe, 19923)
Nothing 1s known about parental care or dispersal.

14
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3.9 COEXISTENCE WITH OTHER CARNIVORES: CAPE CLAWLESS OTTER  AND WATER
MONGOOSE

Signs of the presence of the three species in the same areas are
commonly recorded (Kruuk & Goudswaard, 1990; Purves, Kruuk & Nel, 1994; Rowe-
Rowe, 19920 Somers, 1994). They share the same habitat, show temporal overlap
in activity, and some prey items are common to all three species (Rowe-Rowe,
1977a). Water mongooses are considered the more opportunistic of the three
species, changing diet and habits in relation to availability and environment
(Skinner & Smithers, 1990). They are associated with an aquatic environment
but make greater use of terrestrial habitats than do the two otter species.
Signs of the presence of water mongooses have also been recorded far from
water (Rowe-Rowe, 1978). Differences in hunting techniques between Cape
clawless and spotted-necked otters were recorded by Rowe-Rowe (1977b): the
former hunted more often in shallow water, using touch as the main sense in
detecting prey., whereas the the latter species was observed in deep water,
locating prey by sight. Even if the prey items are common to the two species,
the relative importance of each category is sligthly different (Carugati, in
prep.; Rowe-Rowe, 1978): Cape clawless otters feed mainly on crabs,
supp lemented with frogs and fish, while in KwaZulu-Natal spotted-necked otters
feed on almost equal amounts of fish and crabs, supplemented with frogs (Rowe-
Rowe, 1977a). In optimal habitat, such as the fish-rich central African lakes,
the spotted-necked otter's diet comprises fish almost entirely.

3.10 PROBLEMS OF COEXISTENCE WITH HUMANS

The decline of the spotted-necked ctter over its entire distributional
range 1s mainly due to the increasing human population (Rowe-Rowe, 1990).
Habitat alteration or loss, river pollution, as well as Tlack of natural
resource conservation are direct consequences of human activities. Spotted-
necked otters are expecially persecuted. During the current research many
instances of persecution, perpetrated mainly by fish-farmers, were noted, as

15
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AND MEASUREMENTS

CHAPTER 4

4.1 INTRODUCTION

is generally very

of the mustelids,

3 few studies involving captures have been carried out.

otters

(Enhydra lutris) (Garshelis, 1984),

Melquist

h box traps baited with fish (e.qg.

& Stade, 1976).
Van der Zee (1981)

In southern Africa, Cape clawless

Both
baited with fish.

and Arden-Clarke (1986).
nave not previously been recorded in the

with single or double door,

AND METHODS

ATERIALS

4.2 M

d in standard carnivore traps (800x800x1400 mm)

This type of trap

- Van der Zee, 1982).
to the animal during capture,

as well as

ation of the anaesthetic. Traps were placed

5igns of the presence of spotted-necked otters were

and positioned so that the

dams or oxbow takes,

entrance w

5 were used simultaneously; fresh fish (e.qg. Arden-

Shirley, Linscombe & Sevin, 1983:

1983;
e chicken or duck feathers hung on the trap to

& Hornocker,

Traps were checked early every morning. Captured

IITt

W

) and

otters were pushed from the trap into a hessian bag, weighed on a spring

with xetamine hydrochloride (Ketalar, Parke Davis,

Arden-Clarke, 1986: Van der Zee,

1991:

i



For each animal the following lenght were recorded:
body mas
head and body length
tail %
hind foo (cu) length
ear length

Sex and reproductive status (pregnancy, signs of lactation, abdominal
or scrotal testes) were recorded. It was impossible to determine the age of

the animals. as the only method that gives a precise estimation of age is the
analysis of the tooth cementum arnuli (Garshelis, 1984: Stephenson, 1977;
Matson, Dix & Strickland, 1991), that required the extraction of a tooth, and
oulp cavity radiography (Marchesi,1989), which does not cause permanent
physical damage to the animal, but reguires keeping the animal in captivity
for a long time

The animals were classified as adults, subadults (yearlings), or juveniies

accerding to body mass. reproductive condition (evidence of lactation
enlarged testes), and tooth wear {(e.g. Melquist & Hornoker, 1983).

The general physical condition of the animal and the presence of
ectoparasites were recorded following handling. For each individual a
ograph of the neck was taken, since the pattern of the spots varies
individua!ly. and can be useful 1in recocgnising animals individually, during
observation or 1f recaptured. Each animal was fitted with an intraperitoneal
radic-implant {chapter 5). Surgical operation was performed up to 3,30 hours
ifter the subministration of the first dose of anaesthetic.
nima.s were kept in a wooden bex until completely recovered from the
tic (maximum eight nours following surgery), and then released at the

Differences in size in the two sexes were tested using Wilcoxon Mann-Whitney

From June 1994 to February 1995 nine trapping sessions were conducted
410 trap nights. Seven individual spotted-necked otters, four males
and three females. were captured (Table 4.1).



Individuals of the

one per 58,6 trap nights.
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large grey mongoose
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0.057; body

=a)=

: U=1, P(U<

+
93
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ides with the mating season, when activity and movements increase

since spotted-necked

05t of the time, the sight of an individual

gatively affected the trappability of the other

Furthermore,
bers of the group. Cape clawless otters were captured by Van der Zee (1982)

m

with a much higher trapping success (14,6 trap nights

.5 trap nigths per otter respectively),

but in a completely
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Table 4.1  Captures, anaesthetic doses. and morphometrical measurements of
(

spotted-necked otters (June 1994-February 1995).

date of ketamine hours kept || body mass head & hind<foot
animal age capture | dose (mg/kg) | in captivity (kg) boay (mm) || tail (mm) {cu) {mm) ear {mm) |
L L |
Males
Ms yearling (8/0g/04 24 11hS5 4,50 650 380 113 17
M4 aduht 05/08/24 1,9 11030 570 710 385 120 18
M1 aduht 28/06/64 1.8 10h35 580 720 430 154 17
M7 aduh 10/11/94 1.8 11h05 6,00 760 440 122 21
mean 5,50 710 409 127 18
Females
F3 aduft 30/06/94 24 10010 380 570 440 11 15
F2 aduh 28/06/94 1.5 8n35 4,40 605 440 115 20
F6 adult 13/08/94 1,8 11h30 4,70 580 410 114 18
mean L 4,30 585 430 713,3 17,6
WILCOXON MANN-WHITNEY U TEST
Body mass: U=1, P(U<=2a)=0,057
Boay length: U=0 P{U<=a)=0,028

Differences in body mass and size between males and females are commonly
cund in mustelids. There are two main explanations for the selective
advantages of sexual dimorphism. The first hypothesis recognizes that
ences in body size minimize intersexual competition for food, since each
1t5 different prey (Brown & Lasiewski, 1972). Data available on food
ficient Lo prove or negate that theory. A second and

nabits are. ntowever. insuf

20




that males and females are under

The main aim of a female is reproductive

aller body reguires less total energy for daily mantenance

Sm

and a

relatively more energy into reproduction than
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HABITAT USE AND SELECTION

CHAPTER 5

INTRODUCTION

5.1

Most animals have certain habitat requirements and are more likely to
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r (Dixon & Chapman, 1980).
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noanimal captured was marked with an intraperitoneal radio implant
Mod Imp300. Telonics Inc.. Mesa, Arizona). Radio implants have been
ssfully use on a wide range of species such as mink (Mustela vison),
nd other otter species (Melquist & Hornocker, 1983;
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Cxternal devices on amphibious mammals are more Tlikely to affect
survival rate of marked animals, as they can easily be snagged by other
objects under water while diving. Radio-collars are also more difficult to
f the fusiform shape of the body. The choice of a
radio implant depends on the duration on life of the battery, and on
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the pulse rate (numbers of pulses per minute). A high pulse rate helps in
capturing the signals of an animal in movement, causing a faster consumption
0T the battery. Considering that the mass of the radio implant is mainly
determined by the b ttery 1ze, and must not exceed 3-5 % of the body mass of
nimal (Macdonald & aner, 1980), a compromise between transmitter 1ife
U

weight of the animal) with an expected Tife of 10-13 months
60 pulses/min were used.

5.2.2 RADIOTELEMETRY

ioctelemetry consists in the use of a transmitting system and a
receiving system. The transmitting system is the radio implant. The implant
comprises a radio transmitter, emitting a signal in the form of pulses, a
Dattery. and an aerial to transmit the signal through the air. The whole
ing system is coated in a hypoallergic material that minimizes the
f rejection Dy the animal. The receiving system consists of a radio
receiver. that captures the signals emitted by the transmitter transforming
tnem into sonic signals, and a directional aerial, that enables determination



, requiring capture of the signals from

e determination of an animal’s position.
ional sites (Mech, 1983).
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1d in which the polygons resulting from the triangulations occurred.
Cor each fix the informations reported in Table 5.1 were recorded.
Temperature and rainfall data were available from the Natal Parks Board

tation map of the study area was not available. Field surveys were

f the squares of the grid in which animals were located.

The survey plots were 10 m. Habitat categories were recorded as a percentage
e

5.2.4.1 INDCPUNDENCY OF OBSLCRVATIONS

0-tracking was performed using a sample of'independent
observations (Wnite & Garrott, 1990). If animal M1 at time t is in habitat A,
the chance of locating it at time t+dt in a habitat different from A increases
at. Two observations can be considered independent if
separated by an adequate interval of time (Swihart & Slade, 1985). That
interval can be estimated by calculating the average time an animal needs to
two farthest points of its home range (White & Garrott, 1990). That
e

(@)

be independent 1t separated by at Teast 4 hours.

(@3]

5.2.4.2 HABITAT USE

Overall habitat use was calculated as the percentage of observations

oYy
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DATE ANIMAL TIME

ACTIVITY: 1) resting 2) moving 3) travelling SOIL: 1) dry 2) moist 3) wet 4) frost

WIND: 1) aDsent 2) weak 3) medium 4) strong RAIN: 1) absert 2) weak 3) medium 4) strong 4) snow
LIGHT: 1) day 2) night 3) twilight MOON: 1) absent 2) 1/4 3) 1/2 4) 3/4 5) full

ASSOCIATION WITH CONSPECIFICS: numpers of individuals

sex
HABITAT: RESTING ACTIVE
1) tree 1) river
2) reeds 2) dam
3) grasses 3) oxbow lake
4) rocks 4) stream
5) swamp B) swamp

B) island
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5.3.1 HABITAT AVAILABILI
The area considered 3s available was delimited by the perimeter
including the home-ranges of all the radic-tracked otters. Protected areas

constituted 52% (the Hatchery 30%: Stillerust 22%) of the available ares,

while unprotected areas constituted 48% (Tendele village 26%, Riverside farm
22% . Availability of the aquatic habitat categories was not quantified. The

able extended along the Mooi River catchment, and all
at availability was estimated included aquatic
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nabitats. Dams were almost entirely confined to the Hatchery, except for one

dam situated on farmiand (Riverside) adjacent to the Stillerust area, that was
regutarty used by the otter F3. Oxbow lakes were, on the other hand, mainly
situated at Stillerust, and. as already reported (Rowe-Rowe 1977a), only two

of them are permanent. A small oxbow lake is situated between the river and
one of the dams at the Hatchery. There are many minor tributary streams along

‘Grasses’ is the most common habitat category (62%). It is the main
er along the dam banks, in the village and on the farmland
en occurs not as tall indigenous grasses, but as pastures), and,
rthe first streteh. at Stillerust. Trees (19%) occurred mainly along
© DAnKs in the Hatchery area and in the first stretch of river at
eds (9%) were represented mainly in the dams, but also along the
while rocks (0.7%) were found mainly along the river, particularly at
tne intersection with tributaries. Most of the swamps (10%) were in proximity
dams and the oxbow lakes, whereas the presence of islands (0,02%) was
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HABITAT USE AND SELECTION WHILE RESTING: OVERALL

ANALYS
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-square=1.3). The use of swamps and islands decreased significantly in the wet
season (swamps: Chi-square=35,9; p<0,001; islands: Chi-square=24,7; p<0,001).
Use of the grassland, however, increased significantly during the wet season
(Chi-square=45.66; p<0.001) (Figure 5.4). A contingency table is reported in

100"
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7ij
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=N
w90
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w4077 p<0,001
Q- |
30~ p<0,001 70
20~ §
10~ N\
f X' 2 A 7 A
| i NN P iin /i S
0 L I = 24
GRASS ROCKS SWAMP ISLE
XY WET SEASON (N=445) 777] DRY SEASON (N=529)
Figure 5.4 Habitat use while resting: a comparison between the wet and

ry Seasons.

5.3.2.3 HABITAT USE AND SELECTION DURING ACTIVITY: OVERALL ANALYSIS

als were recorded as active during 706 independent Tocations. River
40%) and dams (45%) were the aquatic habitat categories where otters spent
of their time while active. Oxbow lakes (10%), streams (2%) and swamps
%) were aiso used (Figure 5.5).
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e significantly higher wuse of dams at the Hatchery (Chi-
square=69,7:p<0,001) and the significantly higher use of oxbow Takes at
Stillerust (Chi-square=190.18,;p<0,001) were due to the different availability

f ries 1n the two areas (Figure 5.6).

(n=22

SWAMPS—,

RIVER (n=281)

L —STREAMS (n=14)
—OXBOWS

(n=68)

Figure 5.5 Habitat use during activity: overall analysis (N=706).
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Figure 5.6 Habitat use during activity: a comparison between the Hatchery
C
)

tillerust areas.

5.3.2.4 HABITAT USE DURING ACTIVITY: SEASONAL ANALYSIS

Samples used for seasonal analysis constituted 330 observations for the

wel 5eason and 376 observations for the dry season. Considering all habitat
y, significant differences were found between the wet

and dry seasons (Chi-sguare=32,2; p<0,01). During the wet season, otters used
f

(]

antly more than during the dry season (Chi-
square=12.5: p<0.01). Presence in swamps was, however, significantly higher
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he dry segson {(Chi-square=9,7: p<0.05). Use of dams (wet season=41%, dry
season=50%: Chi-square=1,27), oxbows (wet season=9%, dry season=10%; Chi-
square=0.08), and streams {(wet season =0,4%, dry seasom =3%; Chi-square=5,4)
1fferences (Figure 5.7). A contingency
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Figure 5.7 Habitat use during activity: a comparison between the wet and dry



5.4.1 HABITAT USE WHILE RESTING

River bank vegetation cover and human disturbance were the main factors
the presence of spotted-necked otters. Animals almost totally
stretch of river flowing through the rural viltlage and the farm,
only as a corridor to move between the two protected areas (Hatchery
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=
T

=

(4P

U

b
and Stillerust areas). The river both in the village and in the farmland was
characterized by very poor vegetation cover, constituted mainly by sporadic
alien trees (wattle and willow trees), and adequate sheltered resting places
were not available: pastures and cultivations extended right to the river
Karks. causing bank erosion and consequently increasing river bank height and
silting of the water. Human disturbance occurred mainly in the stretch of
river flowing through the rural village, where Tocal people were constantly
by the river during the doy. Active persecution of otters is occasionally

oractised. as confirmed by the death of a radic-tracked animal in that stretch

The importance of vegetation cover has dlready been underlined by other
authors. Rowe-Rowe (19925) found in Kamberg Nature Reserve that most of the
ites of the two otters species which occur in the area were
equate vegetation cover, and resting places, that were
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mainly holes among tree rcots or among rocks, or in very secluded places such
siands. In Lake Victoria, Procter (1963) also observed that bank cover was
an important factor determining the presence of otters. Investigating the
reasons for the decline of spotted-necked otters in Lake Victoria, Kruuk &
Goudswaard (1990) observed that otters were almost absent in a section of the
lake with a high density of human settlements, where vegetation along the
ry poor and human disturbance was high, whereas most of the signs
ound on remote islands and in a section of the lake with
(S coverea with indigenous bush. Information given by Lejeune & Frank

—h

(1990} on habitat use of the species in lake Muhazi (Rwanda) confirmed what
1s described above.
Animals were always found resting on the banks of the aquatic habitats
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and Stillerust areas were mainly caused by the different availability of the
nabitat categories in the two areas. Tall grass and swamps were the main
vegetation cover along the oxbow Take banks at Stillerust, while in that area
islands were available. Reeds occurred in most of the dams at the Hatchery,

y along the river banks at Stillerust. The decrease in the
use of islands and reeds in the wet season and the parallel increase of the

use of trees and rocks is probably explained by the higher presence of otters
in the river in that season, and the less intense use of dams. Reeds and

stands occur mainly in the dams. while rocks and trees occur mainly in the
river. As will be discussed in detail in paragraph 5.4.2, the main explanation
T habitat categories is related to the higher use
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rkedly reduced during September and October. This leads me to suppose that
she had cubs. and regularly used only one resting place situated at the
intersection between a tributary stream and the river, among rocks.

he higher use of grassiand during the wet season was probably due to
act that with the capture of F6. the number of resident radio-tracked
the Stilierust areg increased from 1 to 2. As described above,
grasstand consituted the main cover along the oxbow lake banks, that are

uring the wet season swamps were often completely covered by water, so
animals it was more difficult to find an adequate resting place.



5.4.2 HABITAT USE IN ACTIVITY

ad-necked otters typically show adaptations to acquatic life,
having a s1im and elongated body, a dorsoventral flattened tail and feet fully
akes of central Africa, its diet consists

fish (Lejeune, 1990: Procter, 1963; Kruuk & Goudswaard,
1990) . The poor productivity of the rivers in the Natal Drakensberg 1is
orobably the reason for the broader trophic niche of the spotted-necked otter
ugati. in prep.; Rowe-Rowe, 1977a), and also explains the consistent
activity in swamps. where the availability of crabs, frogs, and insects was
elevated. During the wet season the use of dams decreased drastically,
together with the increase of crab, frog, and insects in the diet (Carugati,
prep. . Rowe-Rowe, 1977a). That phenomenon can be explained by the poor
oroductivity of the Mool River in terms of fish. Otters in the river foraged

mainly for crabs, frogs, and insect larvae. Crabs hibernated in winter (dry
$€asony, becoming an almost inaccessible resource, and insect larvae were also

not available during that season. This explanation may seem to contradict the
fact that the spotted-necked otter is primarily a piscivorous species, but
pased on the observations conducted by Rowe-Rowe (1977c¢) on the predatory
Cape clawless otter, it can be hypothized that the alien
introduced trout is a difficult prey for otters, and is exploited mainly when
ess available. The hypothesis 1is supported by what
Rowe-Rowe (1977¢) observed, when studying the Cape clawless otter diet in a
and in a non-trout area. The amount of fish in the Cape clawless otter's
diet in a non-trout area was constant throughout the year, whereas in a trout
ared 1t was not. Carugati' {pers. com.) has similar results for the spotted-
necked otter in Kamberg Nature Reserve, with comparisons of the seasonal diet
in the Hatchery and in the Stillerust areas. The constant seasonal use of the
akes, that are situated in a non-trout area, and where the fish
population comprised indigenous species, confirms that, if available,
' h ' e preyed upon constantly by spotted-necked otters
3 alien species such as the trout, was more difficult prey,

uEi. Zoology & Entomotogy Department, University of
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and was only opreyed on when alternative food resources were scarcely
availaple.
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Toble 7.1 Home range dimensions of the radio-tracked spotted-necked otters
(arca expressed in km?, lengths in km). The sample size (n)
ingicates the number Of observations used for each animai.

OTTER n LOCALITY MCP100% MCP 95% HMEAN 95% HMEAN 75% COREAREA INCLUDED

(skm) (skm) {skm) (skm) (skm) (MCP100%)

Males

M4 258 Hatchery +Stillerust 17,14 9,20 45,07 11,26 7,85 2410
M5 283 Hatchery +Stillerust 16,82 576 43,85 12,56 9,41 23,20
M7 212 Hatchery +Stillerust 14,87 287 4218 12,83 8,09 22,40
Mean 16,28 5,94 43,70 12,22 8,68 23,23

i Females ||

F2 126 Stillerust 10,06 9,45 14,82 7,04 4,38 10,30
F3 216 Hatchery 1,66 1,14 3,06 1,44 1,00 7.20
F& 111 Stillerust 7,53 6,77 15,88 8,52 491 8,50
Mean 6,42 5,79 11,19 5,67 3,43 8,13

55




nA
18]

Intersexual differences in home

difference reflects a difference in

resident in the Stillerust area, a
imilar in size and much larger that of

The home ranges of the females FZ2 and o,

os were significantly larger tha

(@]

A
ic
A
ic
~
9
~
<
n
,

+ b
Lt
+
Ll
o)
amber
+
Inth
lalal
AWl
river

K

a maximum of 11 animals (one group of 6
ob

P(U<=a)=0,05; Hmean
n

of them were
about 24 km of

MCP
rved simultaneously.
or

-tracked animals coincided with
bse
both

observations recorded during
o

imals T

5
!
~
<

, resident in the Stilierust area,
r

U test:

d-necked otter densit:
We

1

and the farmiand, and reached by
e spotted-necked otters populati

However,

ecked otters are present at Stillerust.
56



acked spotted-necked otters (MCP and

es are expressed in metres. Crosses

>

1370

metres

6200

N 759

core area -~

95%

3760

metres

na nmean (2) of animal Mi.

a

MOP (1)

57



3210

_._, /«/
! + > ~
AR
! ! - ////
_o/o\ + + #
o \
oy \
! .
N AN
(@]
S N
=~ i +/
Iy \
Iy + \
Iy
(] \
(] \
[ \
| \
! \
It \
1t \
" + - \H./ \
4 + ﬁ\ -7 tu_x \
I 1 \
/ ot 4, # \
t 1 ty \
\ 0/0_ M ot 1 \
\ __.m_ ' T /
\ | / 4
\ ! / \\
\ _ !
S T
N b s Y \\
\ /.ﬁ *. \k Y
\ U - /
\ /
\ /
—{ 4
/
I ////..\ _ _
S o

5310

metres

3810

75%

Cora ares

6000

metres

2) of animal F2.

n [
\

cd

58



7600

metres

2160

1860

metres

e whole radio-tracking period (1)

95 (2) (Hatchery).

59



. +
core area T
4%

+ :_.'++ o
£3

Ea -
+

0 .
0 metres 6050
1820 * |
2 f
‘: |
|
|
\ |
|
| i
f
0 |
0 metres 1230

Hmean of animal F3 over the whole radic-tracking period (1)
and from Aug. "94 to Aug. "95 (2) (Hatchery).

50



Ve - T - O/o
- . 7 + Y T~ ~
. S \,’
\ 95%
N\ +* -FL+ ——————— e i +
N + /
\\ \\ /
. . /
AN \ /
AN N
\ \ /
\ \ + + 4;_*/
\ \ :‘:+/
A \ N w -
\ \ o 7 + +
\ A" /
N e /
N g-&};
\\\\ tfé;/’/
Ny —
0 N .
0 metres 5150
7630 .
2
|
. i
0 metres 6870
MCP (1) and Hmean (2) of animal M4.



6140 /// \\\
| // \\
! < * %y
I \ * \\
| \ ~
; A - /\\ N
. \ , N !
| \ o\°/ N !
\\ é?/ \\ !
\ / » !
N
\ Z + -Q;_-‘F]'
\ | =
‘ . [ +,:I+//
\ \e"_'\ +
\ : L?) ‘g ¥/
\ ~N & /
\ ! /
\ | 47‘
A | +
. /
N /
~ /
~
0 >~/
0 . metres 5100

8070

0 metres 7350

MCP (1) and rmean (Z2) of animal M5.



21701

=~ -
+= - T -
£y co, 4
B 959+
] 4, kN
o 7 v
"o, AN
[ A\
/
' h
' i
/
1y, + _
X, !
o, |
o'/ \
1!y
1y —
Iy !
Iy !
1y ~
I ' !
v |
(¢ o
1
//. vt 4
/ 4+ H \ﬁ
\ + I
\ I
\ !
\ /1
\ I
\ [
N, A
N3 o {
NN
//\o‘odu_\ !
N !
\ i
// )
ol
- N

5550

metres

3600

ol

core area

6150

metres

2) of animal F6.

63



6140 o -~

1 - o~
v - \O\O/O
AN + + ~
’ AN = ~
\ * S
N s = ~
AN
\ {
\ li
N I
| N ,
| N 95%. ]
\ (= m e mew
A \ /
A AN \ /\ng/h" +/+ /
| N
\ \ Py /
\\ Ny
[ \ \ﬁ’/u ;/
| Ny
| NN/
0 | Ny
0 N metres 5100
7960 ©
959
2 -
\-
core area
|
|
|
0 |
0 metres 7350

AR
e\l

Qo

ng Hnean (2) of animal M7.

64




iality was detected. As shown in
i0-tracked males M4, M5, and M

>
/

i)

6140
M7 ]

in size and

F6

MS

ge of F3, once stabilized in the Hatchery
metres

na F6, were almost identical
65

M4

anges of the six radio-tracked spotted-mecked

F3

2

3430



nly in twos or in groups of three

Differences

ndividual observed.

d

lad
i

3 single animal, two animals,

spotied-necked otters recorded during the study

~~

<>
—-

-~
~

31)

STILLERUST (N

=74)

HATCHERY (N

T

A
s
AN
RS
o
%
A

&

XA

NN

N
X
N
N
X
%
WA
AR

100+

90+

80

o
I~

W Y
) (=)
w [5p) <

JOVINIOHId

i
1
O
=
1
O
[y

[ 1 SOUTARY [ ] TWO



up sizes between the Hatchery and

R

37)

14)

PAIR (n

iey were observed mainly in twos (77%).
~SOLITARY (n

: overall analysis.

e

67

4

A
N

A .4
NANNN

YA

NNN

ANNANN

A

YA

A
AT AR

A
N,

SAXNNN

YA
N

TSI
3
A

N,

A
N,
N

—
<
n

3 OR MORE INDIV.(n



31)

comparison between the

STILLERUST (N

3 OR MORE

74)
:2 i

r 4

d-necked otters:

AL

XX

NN
ASA A

Y A

spotted-necked ctters have overlapping home

N

A
AN\,
AL A

S
/) TWO

N,
AAALALAL

NANNNUN
ANAAA

NP
AN\
AAARRARAR

NANNXNN

N,

73
NN

AN
NXNXNX

PR
A

/5

PRRPN
ARA

AT

N,
SRR
A

N
AA

NN

HATCHERY (N

IR R R

N

!
NNXNNNX,

3

Y

o

o,
N,

>
N,

%

A
'

"

7
N

N

/A

SOLITARY

f i

CREEE, SRS T W

10"

AU ERCER]

[4D]

e}
I

verlapping home ranges, is limited to

68



n between group sizes at the Hatchery

[ + s 8
o —ow @
S NN
2 § | ¥t
<
mw =
u ©
-
— o
no 2
w <
5 0w J N
Q
o
o o O %
mH_._ M; (VIR oY
T S
©
o
T ¢
M o
) @ -
)
Q
0
a
D w —
O N — o - £
T » ™ )
O

chi-square = 39,8 p<0,001

Ni OF ASSCCIATION

Lol

pehaviour of spotted-necked

ne higher degrees of

T
!

69



of association (CA) values.

=
3
AN +— — — —
= o 8583050 )
0 o coococ o o
W [o]
T (@]
—
—
%
O N O QN ©
n mN mW mu (T mu L mm L
2 + + ++ + + + +
um AN NTITOLNIN
LuL=2=2=2===
=
3
M OONDOD
" ©NKNGSOS ha
o cdocooco ©
L Ie)
T (@]
@)
T
T ~
Tp] N o ()
2 SSssS000 c
2 e iy gy D
S SSS=== =

Student’'st Test: t = 12,64 p<0,001

month of radic-

es were abundant and

ues of association obtained for the animals
. As already shown, asscciation
he association among individuals
rces were dispersed and varied
70

index are i1lustrated in Table 7.4.

L

q

Cole’s association

~

' a

Ul

Vaiues

AT

i/ .



+ A
(A
en
rg
ifferent aquatic habitats, such as

d
£t
tL
ha
WA

+n
LC

range areas in
Spotted-necked otters in Ka

fal
e

1iving in riverine habitat is O

S whose presence is restric
nome range of otters Tiving in marine
Guk & Hewson, 1978; Watson, 1978) and

L

rale

e spatial areas actually

+
9

The MCP method of home-range
£

abitistic use distribution, increasing

d an estimation of home ranges in terms of
This method estimates an animal’'s home

Tt +at
rCa 5T C representdtion o

——

Dy habitat that wou
kely explains why home ranges estimated by

-nA
LT

the
&

Kruuk

igns of presence, Rowe-Rowe
per 6-11 km of river.

C
2

range sizes of spotted-necked otters
on

in ared than the cnes obtained using the

er 1 km of shoreline and 2 individuals

T4
1

Ten
1OU

]
u

(%]

n
<
n
\Y)

n
i

+
[

m
V)

e range sizes estimated

ear units, and vary from 7 km

mn
U

and size, and there is m
.}
[l

71



S
4.8

v otter. Differences in home range area

lasdla
Yul

The len

cen. Green & Jeffries, 1984).

-necked otters (average length:

nge, 1968; Erlinge, 1977; Green, Green &

er, 1985; Wynne & Sherbune,

es 1s influenced by three resources,

L

on
SV

1
|

d so that food availability is a

+n
LC

an those of females, because range area

n
<

+h
Lt

£
1

requirements but also 0

0

ation between females home range

+
(9

and F6, resident in the Stillerus

co
[

As described previously, the Hatchery

A

laYe)
(v}

¢ stocked with trout, and therefore f

+hAn
L

centrated and abundant throughout the year: however, in

dispersed and varied seasonally in

snow  any intersexual

+
nGT

&

Daniels

Bekcff,
., 1985; Macdonald, 1983: Mills,

nA
cu

ery

DS

rican lakes otters were o

C
9

nly seen, but group

vere mas

1
A}

n groups of

Spotted-necked otters

(O]
i

Yo

q
1

r observed sing

) \O‘V-V'e - RO‘VVe , 1978 ) .

~—

72



n lakes are highly productive in

eir degree of sociality in response
are relatively poor.

interactions between

sccial

quantified, social interactions,

VU

tnAa 1 A
Al

R

at the

individuals

between the

and dispersion on the sccial
nypothesized based on the following

s ¢f three or more
nimals were observed

ainly in group
tillerust a

&Sn

pped both at
interacted more

animais

ted-necked otters overia
put

nNt
_2buUL
lleru

dio-tracked s
ang at  Stil|
at tne Hatche

[}
IV

veioped by Charnov (1976), Krebs §&
3 predater is hunting in a certain

ST,

ry

time because of the

[f more predators hunt at

turbance effect is amplified, and

e predator.
iower than if a single individual is

nA
{10

hery food was not a limiting rescurce, a

At

a constant supply of trout in the dams.

ing at the same time in the same

ne latter area.

73



area to study the ecology of

eal

i

-

ar

n
J

n
1

~
1

ntify factors determin

confirmed that spotted-necked

S show

++nr
LLCl

rns spotted-necked o

+n
LT

e

trongly influenced by food

ed in larger groups where

n
I

0CC

and

ere food availability was natural

W3as

clerance among conspecifics

iE o+
[ (9

\¥¥atal
even

sed dams constantly, although they are man-

roduced food resource

(@]

o
<

ritems {(crabs and frogs) becom

£
«©
-
o
&9
420

G
(@)

420

g}
(@

o

4
L

cer

situaticns,

environmenta’l

o
<

S presence were identified: thes

' at the Hatchery and at Stilleru

ct+
[

QA+
ULl

f river

Ia)
u

The stretch

banks.

e) was used only

nea oA
1214

W

ioned above. River banks

ded

pasture and cultivation exten

ng active persec

includi
v of river flowing through

74



Jay
<
n
<

re be considered as determining th
ity (on which food resources ar

)

vegetation cover on river banks
ua|

water g
dependent

fi
e

]

3 S
h
1

nnu .
[ (V2]
a..|e‘ 1
S
BZoo 30
2553¢
(@]
e._.ISOt
P LOwm
eeee.1l
N P )
2P oo
Vq':lh.r.u
OO
— ue
ol e =N
._UeO )
OE™—
DEDL B
Douno -
N O pswm
SVHPm
ST E
nceepd._.l
CSD.n -
.Qnue vnO!mJa
O >E 5T
r—|11|uee
= D.Shhb\
HES YO
T O P&
Lo ®dnd
O >0
C Qo !

d

ede
+h
vl

e
In the

of river flowing through the farmland did nct
focusing on the

n on spotted

distance among

ation

is dependent on the

he spotted-necked otter

species,
r +
I

be conducted,

fo
the effects of habitat fragment

n for spotted-necked otters in
r movements and maximum toTeraplie

r research is needed to determine the
ted-necked otter movements.

owed how home range size and social

are not territorial, the minimum area n
75

ining the genetic status of the spotted-necked otter

NAat Aavrm
wCLCl
popu 1ation.



Tor

D.. & Garton E.O., 1990: User’s manual

-
Q
{2

_J

Experiment Station,

Range

and

ical tech

+
Manage. 50: 157-165.

n of some statis

4]
g

4
§

ensity, home range size and spat

er, Acnyx capensis, in a marine habitat.

 of intraperitcneal radiotelemetry

Hankensbuttel,

Habitat 6,

oquium.

~~
~~
CH

~
™~

)
oY

an inflexible system? In:

artens:

alysis of a model of 3 group

(W

.|1
——

a3
ad

—~

O

=

Theor. B

J.

Life history patterns and the

, 1984

15: 191-232.

Syst.

Rev. Eccl.

Ann .

mulation analyses of space use: home range

Metheds,

Behavicur Research

76



al relations of a vertebrate

O

1s:the cost of Deing

(VAN

1

Qe
DU U

s applied Lo mammals.

a3

—

Matilid

aa

J.

15 and
~ra Af
S2C Ui

5

c u

Nyx capens
+
Ll

[a)}
\J

esis (inprep. ), University

ments of A
nental factors influencing

1\
D)

o
N
NP

Thecr. Pop.

inal value theorem.

LO
T~
[

r~
SN

—

2

0

Christofer Helm Mammal

Ecolegy 30:

fic association.

()

O
&

lan, Johannesburg.

77



f animal parts for the commercial

o)
v

e n
vIT

ural Rescurces, University of

+
L

1
!

Af A
aca

University of N

d

Na

mean measure of animal

L
[

n
[

e range model incorporating biclogical

2Ya)
1y

A
N

D
CH
—

radio-telemetry data in studies of

)

<z
«
(9]
[

=

=]

~~
<o
~~

L0
(Sh)

The comparative ecclogy of

o
€3
-
[Ge]
[

-

ad

[S3o]

y In Britain. Z. Angewandte

<D
P

[
O

n Southern Swe

K
I

|
L.

o]
U.

er Lutra lutra L. Gikos 19: 81-9

5
|

. London, England.

78



ing sea otters. J. Wildl. Manage.

oy
<t
S5
SF
~
N~

>
<t

eber

mink Mustela vison Schr

o>
™

<
XS
~

A radic-tracking survey

0., 1984

c2

30: 1I-18.

home range. J. Mammal.

India.

Chambal Sanctuary,

1

e to the Natal Drakensberg. Rhodes

i

N

frAr
[R11

and availability measurements

65-71.

o>
W

J.

Fieid guide to the flora of the Natal Drakensherg.

<>
CN
—-

(o8]
~2
[

)
.
—-

.

1

[t

Optimization in behavioural ecology.

O
Yo

P

+2
L

Sci

zation of the European badger,

4
|

organ

79



in

(e}
o)

s of changes in fish population

on

Scc. Oxford:

Ecol.

o+
L.

~
l

Br
is maculicollis) au Lac Muhazi,

lge]

-

©
4D
|]

==

w

=
-

25th Symp.

D
[

N atal
VWU

<>
(@]
(&)
—

Nature 201:

of Lutra maculicollis in Rwanda:

vere social behaviour.
A practical guide to radio-tracking.

960: The evaluation of home range

—

WI
——

o
co

&

Amlaner C.J.Jr.

In:
emetry and Radic Tracking. Pergamon

ng data.

ly 4
AN

80



Marten cementum aging:

de 1a martre Martes martes dans
1991:

(R .

1.1 Risrel 1 rnl ~A
B [V S RSN AN AR AN

c
o

nnescta

5
i

M

1

-Lracking. University of

[®)

ology of the river otters in west
er M.G., 1981: Resource partitioning and

Furbearer Conference, vol.l, Frostbury Md.

Linvm T A 4 A
WU Ui uc

AA~
cuo.

125-1329.

-~

1

~—
S
(N

ool

1
T uourn.

3

r

[}

/.

ed.: Carni

Hall, London: pp:

In Gittleman J.L.

N
~
[¥¢

&

=~

192-246.

n

I

A technigue for analysis of

<t
~~
(O]
—-

=2
D

L
(o

o

81



ping technique for river otiers.

<t
e
oy
N§}

e~

1 history of the spotted-necked

ind related develcpment of the Tugela
petition and coexistence in mustelid

CUIImut

S
~~

)
<

Iniirmn
UL T,

rlatus in the

Crabs Potamonaut

<t
CN
(@]
—

al
i

’

~r
o9
;oA
(9]

us in
re
N

I

+
L
Oikos

c
o]
n

F

5
1

0
5

5
|

59: 332-341.

movement . Clarendon
MSc Thesis, Univer

1er.

.
in Natal, South Africa.

mongoose Atilax palud

A
Yy

Sau

NAn

D
INUWCT ~INuwWT

)

T~y

QN

o

-

82

N

=
AN

[P T
NG



nivoras of Natal. Lammergeyer 25

[

Dvan
INUYWC

TNV

-~

’

Pa¥ala
cuo .
Parks Board,

Macdonald, C. Mason,
Natal

N

AUVVEL

Yooy

TNV
i~ O

AVVL

e\

Davan Devan

INUVYL

r habitat,

~n
<

rican otters in freshwat

-

N
AW

[T
INULIVYT ©

i

49-55.

(SN

(n
C

on small-mammal
es. 12: 120-139.

nfluence of fire

——t

(0]

> - IRUWC

L3
ENUVVC

1+'3v*u
Laly

1
i

D
1

i

a weighted normal estimate and

spacing patterns of sO

1ing

A
u

A Tive trapping and han

oD
a2

o

¢ of South Africa.

83



~nNn
<
Ly

1ax

e. Abstr. ZSSA Symposium, University

.;
i

-

variation of

Raum-Zeit-System freilebender
and water mongooses At

Beitrage zur Wildbiologie 6: 1-200.
1 probabilistic home-range models.

or independence of observations in

n and morpholcgical

¢+ of home ranges of Californian m

n 2

awless otters Aonyx capensis (Schin
v of seve

¢+ Cape clawless otters Aonyx capensis,

IR

canadiari

~

ey ks

oy
~
ad

~
~

k con bictelemetry and radic-
icauda and the evolution of

2817-2824.

ay

6

L.) in Shetland. Vincent wildl.

84




utorius in Switzerland. The case

j@!

wildlife radic-tracking data.

~F
Ul

[Se]
=

I

-

ge]
<C
<
N

(GO
—

he utilization distribution

SN
o
=~

st
W0
=~

iome range use by adult marten in

S
w

85




86



Bf‘\ TN DART

1.3
(WL BB EPAWAGWSY I AL L

R AT T OO
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(p<0,01)

Table 1 Selection of protected and unprotected areas
INTERVALS OF CONFIDENCE selection
PROTECTED
AREAS 0,934127 < =p=<0,958870 +
UNPROTECTED
AREAS 0,041129<=p=<0,065872 -
Table 2 Overall habitat selection while resting
INTERVALS OF CONFIDENCE SEL.
TREE 0,255570< =p=<0,325540 +
REED 0,174210< =p=<0,236467 +
GRASS 0,113865<=p==<0,167448 -
ROCKS 0,010367<=p=<0,032753 +
SWAMP 0,085758<=p=<0,133954 0
ISLE 0,199503< =p=<0,264562 +
Table 3 Seasonal habitat selection while resting
WET SEASON DRY SEASON
INTERVALS OF CONFIDENCE SEL. INTERVALS OF CONFIDENCE SEL.
TREE 0,270257 < =p=<0,376933 + TREZ 0,218521<=p=<0,310778 +
REED 0,938199< =p=<0,291573 + REED 0,132559«<=p=<0,211485 +
GRASS 0,181292<=p=<0,277134 GRASS 0,040171 < =p=<0,092153 -
ROCKS 0.001544 <=p=<0.029916 0 ROCKS 0,008680< =p=<0,043249 +
SWAMP 0,017988< =p=<0,062910 - SWAMP 0,129126 < =p=<0,207357 +
ISLE 0,107794<=p=<0,188334 + ISLE 0.254428< =p=<0,350486 +
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HATCHERY STILLERUST
observed expected observed expected TOT
TREE 223 197,92 54 79,11 277
REED 154 122,90 18 49,11 172
GRASS 11 118,64 155 | 47,43 166
ROCKS 16 15,01 5 , 5,90 21
SWAMP 51 69.33 | 46 | 27,74 97
ISLE 241 | 17220 | 0 | 6881 241
TOT 696 | . 278 | 974
Chi-square= 493,38 p<0,001

Comparison botween habitat use while resting during the wet a
dry seasons.

WET SEASON DRY SEASON .

Observed expected observed expected TOT

TREE 144 129,70 | 140 154,24 284

REED 108 90,92 | 91 108,19 199

GRASS 102 62,61 ‘ 35 74,47 137

ROCKS 7 9,59 14 11,41 21

SWAMP 18 48,88 | 89 58,11 107

ISLE 66 | 103,27 ( 160 122,786 226
5 l

TOT 445 | J 529 974

Chi-square= 116,35 pP<0,001
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Comparison between the percentages of activity and resting during
24 1

Bér'ods in the Hatchery and Stillerust areas.

HATCHERY STILLERUST
observed expected observed expected TOT

ACT 506 505,18 200 200,84 706
REST 656 696,83 278 277,15 974
TOT 1202 478 1680 .

Chi-square=0,007

n between the percentages of activity and resting during
f males and females.

oD

MALES FEMALES
observed expected observed expected TOT

ACT 395 397,41 ‘ 294 291,60 689

REST 574 571,65 417 419,49 991
TOT 969 i 711 1680
| .

Chi-square=0,057

Comparison between the percentages ot activity and resting during
24n periods during the wet and the dry seasons.

WET SEASON DRY SEASON
observed expected observed expected TOT
ACT 330 325,79 376 380,30 706
REST 445 449 .33 529 524,67 874
TOT 775 " 905 1680
| |

Chi-square=0,186
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omparison between the activity rhythms during 24h periods in the
Hatchery and Stillerust areas.
HATCHERY STILLERUST
observed expected |observed expected TOT

0-3 24 22,91 8 9,11 32

3-6 51 43,74 10 17,21 61

6-9 94 93,27 36 36,84 130

3-12 51 50,20 19 19,83 - 70

12-15 34 38,76 20 15,39 54

15-18 85 92,44 44 36,52 129

18-21 110 100,38 30 39,72 140

21-24 65 55,96 13 22,10 78

TOT 506 | 200 706

Chi-square=17,11

Comparison bebween the activity rhythms during 24h periods of
males and  females.

0-3
3-6
6-9
9-12
12-15
15-18
18-21
21-24

TOT

MALES FEMALES
observed expected |observed expected TOT
23 17.4 7 12.6 30
37 37.8 23 25.2 60
80 79.4 57 57.6 137
43 42.9 31 31.1 74
19 31.3 35 22.7 54
77 78.2 58 56.8 135
84 78.8 52 57.2 136
45 45.2 33 32.8 78
408 | 296 704

Chi-square=16,82
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n nocturnal activity of the spotted-necked

Influence of themoon on i
otters
MOON PRESENT MOON ABSENT
observed expected |observed expected TOT
l
active 89 | 72,8 78 94,2 167
resting 128 | 1452 204 187,8 333
TOT 408 296 500
Chi-square=9.61 p<0,01
Comnarison between the activity rhythms during 24h periods during
the wet and the dry seasons.
WET SEASON DRY SEASON
observed expected |observed expected TOT
0-3 7 14.01 23 15,94 30
3-6 46 29,05 16 33,09 62
6-9 65 63,52 71 72,56 136
9-12 36 34,65 38 39,44 74
12-15 30 24,88 23 28,29 53
15-18 53 63,11 82 71,93 135
18-21 64 63,74 71 71,92 135
21-24 39 36,07 38 41,02 77
TOT 330 376 706
Chi-square=31,01 p<0,001
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